Role of DNA damage in atherosclerosis--bystander or participant?
Atherosclerosis leading to cardiovascular disease is the leading cause of death among western populations. Atherosclerosis in characterised by the development of a fibrofatty lesion that consists of a diverse cell population, including inflammatory cells that create an intensely oxidising environment within the vessel. Coupled with normal replication, the local intracellular and extracellular environment causes damage to cellular DNA that is recognised and repaired by the DNA damage response (DDR) pathway. The role of DNA damage and the resulting deregulation of 'normal' cellular behaviour and subsequent loss of cell cycle control checkpoints have been widely studied in cancer. However, despite the extensive evidence for DNA damage in atherosclerosis, it is only over the past two decades that a causative link between DNA damage and atherosclerosis has been hypothesised. Whilst atherosclerosis is a feature of human disease characterised by defects in DNA damage, currently the role of DNA damage in the initiation and progression of atherosclerosis remains highly debated, as a 'chicken and egg' situation. This review will analyse the evidence for, the causes of, and consequences of DNA damage in atherosclerosis, detail the DNA damage response pathway that results in these consequences, and highlight therapeutic opportunities in this area. We also outline the evidence that DNA damage is a cause of both initiation and progression of atherosclerosis, and not just a consequence of disease.